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si&terial of tube ©a the I nc id en ce of postopWT'atlv® 
torethroat# so it is also iadufied in the present study* 
is the situation about the effect of type 
of cuff mi the incidence of poetcpssmtiee aoiMtaroat* 
various woxkars have gives different views shout typo of 
cuff to be used to miMSml&m toe inci#mee of postoperative 
sorethroat* whether cuffed tube - increased or dm ntu^ thc 
incidence of postoperative aoretliroat, is also coctreversial* 
do sf fact off a*fff os to# incidence of postoperative 
sorethroat is included in the present study* 

Sphere A* also not eo antansive study of type ol 1 
inhalattoal agents used during anaesthesia# on the incidence 
of postoperative mm threat* But sther is taken as agent 
used in the present study to eliminate toe variable of type 
of inhelational agents used* Seme workers have studied and 
glrm results that incidence of postoperative totethroat 
is maximum when ether is used as sole inhalations! agents, 
l’o toe basic aim of the present study 

is to look Into the following factors# as to how they affects 
the incidence of postoperative sorethitot * 

1* Sndottooheel tubes made up off different material* 
2* Lubritotion* 

3* Cuffed tubes fi* plain tubes* 
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jjgVIgW OF LITERATURE 

Endotracheal intubation has firmly established 
its place in modern anaesthetic practice and also in 
resuscitation • Time and again various workers have reported 
changes in larynx and trachea, both micro and macroscopic 
after a long intubation period* 

Laryngeal complications of endotracheal anaesthesia 
ar® divided into major and minor groups by Wolf son (1958) 
who presents a complete review of the literature on both 
major and minor sequelae* 

Briefly major sequela© include granuloma formation, 
contact ulcer, subglottic membrane, subglottic oedema, 
tracheitis, haemorrhage of vocalcord, oedema of cord, 
larynx or trachea. Paralysis of vocal cords and perforation 
of trachea or oesophagus* Case reports of granuloma 
formation and contact ulcer appear most frequently in 
the literature, whereas the other complications are 
bizzar© and unusual. 

Minor complications of endotracheal anaesthesia 
are, on the other hand of common place occurrence. Minor 
sequelae reported in several series include mild and 
severe sorethroats, hoarseness, pain and difficulty in 
swallowing, pharyngeal ulceration and aphonia* 




e. Kit© of Gravesend described oral and nasal 


i ntutbatlon for resuscitation of the apparently drowned 
in 1)88, Intubation from the neck# through a tracheostomy 
wound# was performed in 1358 by John Snow in anaesthetizing 
animals. Trendelenberg (1844-1924) used the mehtod in rmn 
in 1871, occluding the trachea by an inflatable cuff. 

Wm. Mac Uwen of Glasgow in 1S?8 passed a tube 


*rcm the mouth into the trachea, using him fingers at 


anaesthesia (1893)* 


In 1907 Bathelamy and Oufour of Haney, Franc® 


endotracheal anaesthesia by tube in man, 


Alfred Kirstein of Berlin and Gustav Killian 


of Freiberg - The original bronchoscopist-Pioneered 


direct laryngoscopy in 1895 and 1912 respectively and 


chevalier Jackson of Philadelphia published a book on 


the subject in 1907. This popularised direct larangoscopy, 


First blind nasal intubation was performed by Stanley 


Rowbotham of London (1920) 
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has altered radically because the use of muscle relaxants 
and ©specially the us© of miMmethooiOTi has mad® 






. . 


The tube can be passed between the cord® as it is or else 
on a curved stylet or a long gum elastic introducer. 
Inflatable cuffs can be Incorporated with the tubes, 

Tubes should be cleaned with soapy water outside 
and inside with test-tub® brush. Heating to 75 ®C for 
10 min, {Pasteurisation) will Kill vegetative organism® 
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Cuffs 2 jt© used to ensure air tight txschi 


causing sloughing of tracheal mucosa. The pressure in the 
cuff when comfortably inflated may be 120-180 ram of Hg but 
this does not corrsspnd to the pressure applied to tracheal 


Cuff® should not be inflated to a pressure 


gas when the reservoir bag is compressed* 

Various cuf f® exert different pressure® 

{Mackenzie C*F* et al 1976)* The integrity of inflatable 
cuffs must always be tested before use* Separation of 
cuffs at their margin has been reported, leading to leaks. 
Nitrous Oxide has the ability of diffusing into air 
inflated latex cuffs and may thus cause ovor. expansion and 
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1. °» th ® «pper air passage. 


■ SSSJ^SS, “ Vo intubate atraumatically# the tube and 


laryngoscope should be smeared with either a greasy or 


water soluble lubricant, A local analgesic can be incorporated 


such as llgnocaine 2-474 while soft yellow paraffin is 


the better lubricant for blind nasal intubation# its water 

«H|H 

soluble substitutes will not cause Pnsaraonitis# if they 

Ig 

1 

roach th® lungs. An analgesic - containing lubricant will 

■H 

increase tub® tolerance and reduce the incidence of 

1 


axtubation spasm after short operations . Solutions and 

1, 


1 viscous are better than Jelly* 

■ 
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| igSJpaY OF POoTCPSRATIVii SOREtHSOM 

HHHH 

1 Xn 1950 Wylie found in a. series of 100 patients 


that 70 patients complained of sorethroat upon direct 


1 questioning, In 1951 Barest and Kohtaoos two Otolaryngologists 


1 reported that everyone In a series of 80 patients complained 




endotracheal intubation, Xn 1958 Wolfson# in a. review of 


521 patients# found that 18,4 percent complained ©f 


sorethroat when questioned directly. In 1960 Conway and 


'his groups found in 642 patients that incidence of 


sorothfoet was 38,2 percent when the patients were 


questioned directly, Hortsell «t al (1964)# reported 


that postop@re.tiv© sorethroat in 400 patients as 5,7 percent. 

! 


■ 
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Looser et al (1976) . LoeserMachih et al (1976a) reported 
sorethroat and hoarseness In 24-65 percents of patients 
intubated with cuffed tubes. 

Various factors hare been blamed for postoperative 
s orctt iroat ® 


B3FIIIITI0H AM? CLINICAL rsKKJRfiS - A patient was conaicterod 
to have a sorethroat if he ecsnplained of this either 
spontaneously or upon enquiry, postoperative sorethroat 
syndrome consists of scratchy feeling in throat* loss 
of voice* hoarseness and stridor. Sorethroat may be 
divided into mild or severe. A mild sorethroat was 
arbitrarily defined as one which lasted for one or two 
days only* unaccompanied by loss of voice or hoarseness 
or stridor. A severe sorethroat was defined as one which 
was accompanied by loss of vdice or hoarseness or stridor 
or one which lasted for three days or iaore (Conway O.M® 
at al I960) * 


la ctohl inyaPEsei«g imcipsucs , or . SQagTj«OAT - True etiology 
tc this common problem has so far been Eluding the 
anaesthetists* although several factor® have bean blamed as 
possible culprits. These factors include infections* 
reaction to the material of tube# dry gases# local 



unsueraxizea endotracheal tube, traumatic laryngoscopy, 
pharyngeal airway. Pharyngeal throat gauze packing, 

Ryle’s tube, type of muscle retaxanta used for Intubation, 
skill of anaesthetist ? difficult intubation, extent of 
movement of patient’s head after in-tubation type of 
lubricant used on endotracheal tube, single or repeated 
application of lubricant, sex* 


bo - There la higher Incidence of sorethroat in females 
(Wolf son 1958, Hortsell & Stephen 1964, Jensen et al 
1932, Shah & Mapleson 1984 ) ,OaM & Cruickahank (1961), 
noted higher incidence in woman (56£) as compared with men 
(33;*) • Wolf son (1958), reported in 26,9% of females and 
14, 9^ of males . Wolf son noted this due to higher incidence 
of contact ulcer and granuloma formation in the female. 
iUen et al showed that women were more likely to 
develop sorethroat after intubation than men, a possible 
relationship between differences in cuff-trachea contact 
area is postulated. 

Hortsell and Stephen (1964), noted complaint 
of sorethroat three time more frequently in females 
than in males. Conway et al (I960), found no difference 
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j.n n<u.l& and female on incidence of sorethro&t* ■ : ■ 

** Conway efc al (19©0) # found that sorethroet ||j; 

occurred twice as often in patients in whom a nasogastric tube J| 
was utilised, Qard and Cruickahank (1961), reported 
effect of L«vin tubes on incidence of eorethroat, with -|§ 

Levin tubes 48% and 43% without Levin tube® had complaints, . ^ 

he further noted that trauma due to oesophogeal tube© 'f|| 

does not become severe enough to cause a^aptoms until j 

second or third day post-operative and becomes progressively |j| 

worse after that time, Hortsell and Stephen (1964), * | 

reported that incidence of soretbroat was doubled whan |f| 

nasogastric tub® was employed, jfj 

However Hortsell end Stephan (1964), further fcj 

ft-ij 

noted in a snail series of patient® who were anaesthetised 
by mask only# with nasogastric tubes in place and found 
no complaint® of sorethroat and he further noted effect of i 

nasogastric tube on incidence of sorethroat, m I 

etiological factor Is not clear, 

trmma - Trauma at the time of intubation often is ir] 

believed tobe related 'to development of sorethroat *] 

(Hortsell and Stephen 1964) , Trauma may be produced ’ ] 

by laryngoscope or by manipulation of endotracheal || 


•cube indifficult intubation. Hortsell and Stephen noted 
that traumatic intubation did not increase the incidence 
of sorethroat significantly# 
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Sdacg fiML MCKXhc - fiorethroat developed almost twice 

as fmqpumtly ia patients who had bucking episodes with 
the endotracheal tube in place (Hortsell and Stephen 1954)* 
sea® author further reported no cause and afffsct refcattoaship 
in this respect. 


Conway (I960)* found no difference 


;i m » Conway at al (19605* noted 
i© pharyngeal pack moistened with 
with a high incidence of eorothroat. 
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* Conway et al (I960), reported that 
there was not statistically significant difference 
between incidence of sorethroat after suxamethonium 
ana that after gallas&ine tri«*ethiodid® and tubocurarin© • 
They further reported a trend toward a greater frequency 
of sorethroat after suKaraethoniiain and lesser frequency 
after gallant ne, They hate given possible explanation for 
this is that the relegation provided by gallamine unlike 
suxamthoniura does not wear off rapidly and this does 
not expose a lightly anaesthetised patient to the risk 
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incidence of postoperative sorethroat and deduced that 
striking difference from the results of Capan and co< 
C.;‘S83) # ant be attributed to sera® difference in 
ssooeriiaental or patient popialation—txansatlantic 
differences in response to neuro-musealar blocking 
drugs (Kata et al 1969)* 


Ww 


* ^*ar& and Criuckshank Cl 961) 
reported that of their patient* only 43/i|_sor@throats 
when there had been little or no head Movement* whereas 
58* combined when there had been frequent head aovsmenh 
and 53'** when the patient had been turned to prone 
position. 


DIFFICULT immiTlQK «. Among the eoraraaner causa of 
difficulty of intubation case a bull neck, prominent 
incisor teeth, a stiff neck and laryngeal and masseter 
spasm* Conway ®t al (I960)* found no increased incidence 
of sorethroat with these factors* 


El PBCT OF mBtvlCfillQH - Practical aspect of lubrication 
of endotricheal tube is important and it is studied 
by G&rd and Cruieksharik (1961)* they have shown that 
creams nra generally more desirable then jellies* because 
j allies tend to dry out quickly and bacouss hard end 
stickv on the endotracheal tubes when applied any length 





oi- time prior to operation. Cream persist roughly 30 to 
50 minutes and jellies 15 minutes. Same authors lave also 
studied aaout the influence of the various types ox 
lubricants and their single or repeated application on 
incidence of soratbroats following intubation. 


Gard and Cruickshank, (1951) have shewn that 


lowest incidence of implications occurred with one 
application of prarawclne cr«an that is 35% as opposed to 
43% pramoxins jelly, 54% for JUY jelly. The 3®* incidence 
of complications with repeated use of K»Y jelly is 
probally not significant according to same authors 
because of the small number of cases involved, According 


application. 


Conway et al (I960) reported that us© of local 


tnalgesic or otter lubricants on the tube did not alter 


the incidence of sorethroat exacept in the case ©£ Cinehoeaine 


it which was associated with the high incidence of 


sorethroat. They .further reported that this may he due 
partly to the greasy base of the preparation used, which 
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might, dissolve soraa Irritant substance form the rubber of 

endotracheal tuba. 

But wink®! and Knudsen (1971) have shown that 
patients might benefit from lubrication of tracheal tubes 
with t% Cinchocaine jelly* 

According t© Jensen et el (1982) Lubrication 
of traeheal tubes provides no advantage in terms of 
reccing aorethxoat after operation* 

leaser# Stanley et al (1980) reported, that 
lubrication with 4% lighoc&ine jelly containing polyethylene 
and propylene glycol was associated with increased complaints 
after operation* 

Christine Stock and Downs (I960) studied effect 
of lubrication of endotracheal tube® with many lubricants 

# 

which include-water soluble Jelly* normal saline solution <■> 
lidoceine 254 jelly and lidocaine 5^1 ointment* *They concluded 
that patients who received lubricated tubes complained 
of sorathxoat and hoarseness to the same extent as those 
who received iion»lubricat©d tubes. In addition the presence 
of lidocaine in the endotracheal tube did not alter the 
incidence or severity of aorethxoat or hoarseness when 
compared with those who received tubes prpared with 
lubricants and which did not contain lidocaine. 
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i*und ®nd Bao® (1965) , found the incidence of 
sorethroat significantly decreased with a viscous lidocalne 
ointment compared with less viscous lubricant with or 
without local anaesthetic agents added* 

Therefor® investigators who used reusable 
rubber latex or plastic tracheal tubes did not agree 
in their quest for a lubricant that would consistently 
decrease the occurrence of sorcthroat. 

boeser and co-workers (1980), reported that 
compared with non-lubricated cuffed endotroeheal tubes 

" . * . *. • * ;~*r. t?.v. u"v 'rv' 

in decreeing incidence of sorethroat* However these 
investigators did not examine the incidence of sore throat 
complained whan cuffed endotroeheal tubes were lubricated* 
Christine and Stock (1980), found no significant 
difference in incidence or severity of sorethroat based on 
the type of lubricants used on tracheal tubes or based on 
the presence or absence of lidocaine in the lubricant* 
Infact they reported that there was no difference in the 
incidence or severity of sorethroat in patients who were 
intubated with dry tubes compered with those tubulated 
with lubricated tubes* 
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• Cuffs mostly used in anaesthesiology are 
milt-in the and. slip— on cuffs* 


- Use amount of air which can be 


withdrawn from the cuff after it has been allowed to 
assume its normal shape in the natural intratracheal 
position with the inflation tube exposed to atmospheric 


pressure, 


CUf ’.y.Jty.gLATlOjSl.. . VOLUME — The volume added to residual volume 


to abolish leak during IPPV. 


tlTHA 


Pressure measured at the stated cuff 


inflation volume using statham p-23-H Transducer (fluid 


filled) connected to the cuff inflation tub® (air filled) 


via a three way stop cock, 


WALL PRESSURE - Pressure exerted laterally by the 


cuff on the head of an oil filled extension of Statham 


p-23—H pressure transducer which was implanted in the 


anterior tracheal wall, 


’SJ&i'S aaaasuimi - tracheal vail pressure produced in by 
inflating the cuff, lad beyond the no leak Inflation volume* 


- Conway et al (1960), noted high incidence 


of sorethroat, when non— cuffed tubes were usod* They have 


given a possible explanation for this is that the Inflated, 
cuff anchors the tube in the trachea, so that movement of 
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tiie tube relative to the trachea is unlikely to occur, 
Hon-cuffed tubes my move freely in the trachea, larynx 
and Pharynx in response to movement of the patient* s head 
or to respiratory movement. 

According to Kamen and Wilkinson (1971) direct 
pressure from a distended balloon on the tracheal wall 
is the major etiologic factor in tracheal injury. The 
length of time, over which the pressure is maintained, 
contributes to the severity of injury* The safe pressure 
that the cuff may exert against the tracheal wall is a 
pressure that does not obliterate capillary blood flow 
tiiat is less than 20 nm of Hg, Tracheal cuffs .in eomraon use 
are not satisfactory for long-term application because 
of the excessively high pressure needed to produce an air 
tight seal. 

Cooper @t al <1969), showed that a standard 
cuffed endotracheal tube inflated to a point which prevented 
air leakage while a patient was ventilated at 2C-25cm H^O 
had intraluminal pressure of 180-2SCtara of Hg and c-t pressure 

of 200mm of Hg. 

Foam filled cuff of Karana and Wilkinson (1971), 
exert pressure against tracheal wail less than those 
accessary to produce tissue necrosis and it is atraumatic 
and can be used in full stomach because cuff is rapidly 
self-inflating whan the negative pressure is released. 
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Steal*, at *1 tint), npwtad that. llitrms-Oxi .dabas 
t.b« capacity to diffuse into the Utm rubber endotracheal 
[ tub * euff ia »icalf leant volwaas and suggest that, such 

diffusion may result in ©ver^expansion ©f the cuffs and 
causa upper airway obstipation and trauma. In intubated patients. 

According to Tenney ®t al (1953)* and Sger .and 
iaidmen (1965) * hay* shown that an enclosed gas filled space 
in the body will es^and If it contains a gas (nitrogen) 
which is less soluble in blood than the gas respired 
( M i trou s^Ojdde ) . 

* An air inflated endotracheal tube cuff witb»in 

the trachea represents a gas filled pocket ia the body* 

Stanley at al (1974) « reported that Hitroue<*Cxide 
diffuses in to cuff of latex endotracheal tube, sum author 

' 

also have quantitated the cuff volume changes and rates at 

i; 

which they occur during exposure to various concentration 
of nitrous oxide* 

Both Tenney et al (1953)* and Sgrnr and Saldnan (1965;, 
reported that two wain factors govern the rate at which 
Increase in volume take place in gas enclosed space in the 

body* 

3 * The rate increases when the blood flow to the space 

ox tie blood flow space volume ratio increase®. 

j 

I 

1 

I ■. ' ■ > ; ■ ; 


' : : ' 


ra *® increases as solubility of rsepirad gen 

in the blood increases* 

oth©r factor* which Influences rate /diffusion 
through a saraiperaeable membrane and might affect the 
ratr at which nltrous^'enide or any other respired gas moves 
Into an enclosed gas filled space include - 


• Qram Molecular weight of respired gas 

* its permeability through ©r solubility in 
tissue making up the wall of the space* 

- The pressure differential of the respired 
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w * a endotracheal tube cuff volume mhmi its 

concentration gradient across the cuff nail mm high 
(755i cut aia ® th* cuff versus 2CK inside) • when lower 
concentration of orygea sere used that is 5054 passage of 
03r/g@n Ant© the cuff m negligible less than Ism In 4 hours* 
Nitrogen diffusion ms the least of these games studied* 
stennett and Ssmre (1955)* he© shown that cncygen 
is 3-4 times mm diffusible than nitrogen through most 
politer mmbxmms. 

iarxer et el (1958), has shorn that the process 
of permeation of gases through a plastic or rubber membrane* 
occur as a sequence of three pfeenoiissis® ** 

1* Absorption and solution of the gas into the 

membrane at the one surface* 

2. Diffusion of gee through the body of the membrane* 

3* Dissolution end freeing of the gas from the membrane 
et the other surface* 

According to Stanley et el (1974) * at least one 
of these phenomena is impaired in the diffusion of nitrogen 
as compajLred with Nltrous-caiida, through ammimfid latex 
rubber taabe ouffs* 

S tanl ey et el (1974)# haw® shown that intra-cuff 
pressure below lOOnm. % hate not been shown to result to 
Xutoral tracheal mil pr«MMWre above normal systolic 















JlSiSi 


1 £>ioo<a pressure and therefore probably do not 

C * U ** <mong!l tracheal wall compression to produce tissue 

ischaemia. 


'tanley et al (1974), reported that nitrous-oxiue 
•ear to be a better cuff inflating gas than air 


cuff, while 2 to 1084 


itients whose 


reported that both high pressure and low pressure air 
filled endotracheal tube cuff sustain significant 


increase in cuff volume and pressure after exposure to 
nitrous-oxide and oxygen* While low pressure cuffs have 
lower initial and final cuff pressures than high pressure 
cuffs, pressure and volume changes are similar with two 


•a —-— *: 



iml primarily caus«3 by diffusion, 

Jr %% ,/b #**r* * ^ m> 

%»■ * /■*%,. V<*> «r 4. «Tf >fj 

Stanley (1975)* noted tha* 
nr# less lnrrlTo than tents©* One 


m oift expansion* Increased eaff pressure mist result la 
proportional Increase in th* partial pmsmm of ail. gases 
within the cuff* This tend to decrease th® pressure 
gradient across the cuff wall for any iiitrouaiHmf de in the 
ouff and increase it for nitrogen* both of which hinder 
cuff eoluae expansion. 


Stanley am), studied this# using dintoMiMe cuffs 
in Ms study# it is reasonable to assume that at least 
s&mll consonant of both pressure and wolum* changes observed 
free inflation to deflation reflected on increase of caff 
gas temperature* If the tasapemtar© of the cuff gases 
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wero 20 # C at the lnfUtiM and 3?®c aftnr a few minutes 
witMn the fuff# according to Qayluasac's law th* siaxlmim 
iagrmmam In the ©off pressure due to toeperetur© Chang# 
wwld be 17/273 or apprwiaatirf M of 
initial inflation, fcit all cuffs studied (Stanley 1375), 
not possessed fixed volume as th© abort gas law «sceir% the 
s«ou®t of increase of caff pressor© toused by tampers tor© 
change met have been significantly loss than ®n i® la the 
aarao reasoning and Charles' a law. volar,!® Changes resulting 
ir® inert®®® in torsperefcure of ©off gases after initial 
inflation met also be negligible* 

Stanley at al (1*78). studied various physical 
chewcterieties of cuffs on which diffusion of nitrous-. 
oxide into cuffs depend* they toted that diffusion rat© 
into nest cuffs varied inversely with cuff thickness and 
directly with th® partial pressure of the nitrros-exld®, 

?hey have noted that Xwwmdrill&MOft silastic cuffs was 
K>oro perneable to ni-twuswsaclde than SWC cuffs* 

The inflatable caff should provide both airway 
coal during positive pressure ventilation and protection 
frost aspiration without causing significant trauswi to 
trachea* A Serious practical dilewma exists because lateral 
pressure adequate to smint ain trachaal seal may decrease 
or eliminate capillary flow in th© lamina pro pete «®» **« 



to trachea pressure that permits capillary flow, may also 
permit gas look in^or sspiiatioa. 

atanl«y et U U»?8). raportea la iMpartesBtal study 
ctm?mz that caff volume increases after exposure to nit rocs- 
oxide taxied with e^josure time* oaf* thickness. nitrons* 
©3d.de tension aid caff ©on^oaiti©®* 

They farther reasoned (1970)# that Infem caff volume 
and pressure change® after idtroaMKide anaesthesia ear 
he ainialeed by filling the cuff with inhaled anaesthetic 
9«»e® or using a lew caff pressor* regulating device* 

furthermore they r eo a m n en* in 1978* the desirwable 
cuff characteristics to be a® fellow i* 

I# WtWfc TUM&t .,l% t t 

t *9Aa4f!k I 

# mmJLm 

3* larger dlfufrirt wr 

4* iMtgm aneegl i residual volume to ‘‘buffer* 
positive latsa treebeal pressure. 

Intracuff pressure during wstufeatim in large disaster 
air inflated mff# be controlled at "safe" level using 
a pressure ralfoleting devices. Caff pressure may also 
be mmmllY adjusted to a •safe’* level with a syringe and 
accurate manometer, filling large diameter cuff with the 
anaesthetic alxter* during nitre«i#-»«ds5e anaesthesia is an 
alternate method to maintain the late* cuff pressure constant. 
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contact a» 5> , mm TOgsus u xi aamas sam. 

Stanley at *1 U»T8>,obMrva<i that high residual 
volume# high tracheal co» tact cuff®# Midi mxkm&lY hi gher 
Incidence end greater swsaxity of post operatives soret? croat 
than low residual volume# lew tracheal contact cuffs. 

*awwa - Wii x i n s op tubes with high residual solunie «aif£s 
also increase the incidence of post operative sorethroat* 
Tlais tubes with high residual solum pswide no adsaniag • 
for short# tern tracheal intubation as required for moat 
opertaltoms# 


sane author reported that cut ft»tracheal contact 
area is an important factor is the deralojawrot of post- 
operative scurethreet. 

leaser at al (1930)# reported the same findings# 
They reported that incidence aM severity of post-operative 
sorethroat Is highly correlated with the length of cuffs 
used an wdotrschsal tubes bit not with intubation time# 
age of patient# type of operatic® or iatsacuff pressure* 
They reported that Chile large eolupe* low pressure# 
endotracheal tubes cuffs produce less mwm depth of 
tracheal mmosml erotic® after aj^imtoately d h®»« of 
endotracheal tetdbailte than do low vetoes# Mgh pressure 
cxtttw* tracheal erosion produced by former is evidenced 
mm a w;C h larger ares of tracheal neeena than that of 





latter* 





_ jjj 


:**rTv.. r 


Further# besaar at al USSO}#***!* that many large wla« 
low pmmmim cuff* correctly aenufacturad wrinkle laapita 
ct ^ro^or inflation and wrinklas result in a deep isueosal 
grooves* 

A minor nit of oaff p rmmm par ss# *»a further 
rt port ad in a study confirming that tbs Ire-spe-sey of post** 
operative acrothroat after fcrachaal intubation with high 
residual volume ion pmm re cuff is indapandant of cuff 
filling with a saapla of tha inspired nixturo of gases# 
roots air or saline (Stanley and tmm r 1578) • Although t*»a 
minor rola of pmam&m saw, to be established# it is known 
that cuff inflation beyond tha saal point significantly 
incxaaaas the staasored infra cuff lateral nail pressure 
and tharefora possibly tha cuff tracheal contact araa 


pressure is low 
ond allow ad to ! 


that small resting 




■ ■■■■•; 


: " ■ • ■ 
^ _ ; 


•^ore patient* in each group with incidents of 44^ with 
adjustemeiii and 4®C without# a difference of -2% with approximate 
confidence limits of this difference -47% and *13% 

(Giants 1981) . 

As mentioned above several previous studies 
(Looser et al 1976# 1978# 1980# Jensen et al 1982) have 
compared 11 standard* high pressure low volume cuffs such 
as those on red rubber tubes (infra, cuff pressure 30 to 40 
wu-a) with * floppy* 1 low pressure high volume cuff (intra cuff 
pressure 2 to 3 KPa) . r fhes@ studies lav® consistently found 
a higher Incidence of sorethroet with low pressure cuffs, 

Pooling the results of all four studies (Shah and Kapleeon 
1984) gives over 300 patients la each group with Incidence 
of 56% and 29% a difference of 27% with approximate 95% 


trad Cw contact# high pressures cuffs caused sox® throat 

*** ° ft * n thaa *** lar 9® testing diameter, large volume 

cuffs. 

Based on cuff tracheal contact area Jansen and 
Srlkensen (1982) showed that women were more likely to 
develop sorethroat after intubation than men because there 
in • wch cuff tracheal contact area in women than in mem, 
Shah and Mepleson (1984)# have shown negligible 




- - Shah and Mapelson (1984), have shown 

that the PVC (porteac blue line) tab® has • an intermediate 
intracuff pressure of above 1 to 9 KPa and might therefor 
be expected to give intermediate results. However data of 


confluence limits of IDS lesser to IW greater 


anaesthesia OH MASK - boeser «t al <1976) have shown the fact 
that a wash technics® is follw4 by sorethroaf is usually 
ascribed to the drying of mucous membrane after ventilation 
with dry gases and to the use of anrtislalogogues# 
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* * : ‘ iaction io the postoperative period rasaine 
.. formldehle probltra. The altered respiratory defence 

end impaired mucociliary clearance, is reported 
to he the cause of frequent respiratory tract infection 
aa.t©r general and topical anaesthesia (Corson 1973) . 
wall vary and other upper respiratory tract secretions 
contain vast number of cminereiei bacteria, sc®® of the#© 
are potential pathogens (Cruickshank a. 1968). Transmission 


of infection through anaesthetic equipment remains a 
distiaiet possibility (Joseph 1952, Kuads «t al 1962 , 

Jain et al 1980) , Ab such respiratory infection in the 
postoperative period, is probably caused by ©oianericiei 
bacterial flora acting as pathogens due to changes in the 
local defence mechanism produced by anaesthetic agents us* 

MlsmmmcwGicAi emms m larymx ahd Tmcmk m't&a 


imxgma 


Histop&thologieal changer in larynx and trachea 
after endotracheal Intubation ware noted* Endotracheal 
intubation with cuff tube cause histopathological changes 
is trachea and larynx more early than plain tubes 
UripUai T.C., B,P, 8ingh Cbaasoriya, S*J*A.), Earn® 
author noted on experimental animals that changes are 
wore severe under ether anaesthesia and least with, 
ur ichror o-enhyiene, with halothane, gas+oxygraa and 



igjjij 




duration. 

biruinotni Cl 969} ootid that if assisted respiration 
is done ; this causes movaa«nt of tub® along the longitudinal 
axis resulting in more rubbing of the tube against the ^it 




ulceration and severe damage of trachea within an hour 

(Way and Sooy 1965)® 

Chansoriya ef al (I.J.A.) noted on experimental 
animals, mild ischaemia at cuff site is due to pressure 
exerted by inflated cuff, congestion observed above and 
below the cuff has been attributed, to impedance of 
venous drainage of the area due to increased pressure 
in the cuff as compared to the mean venous capillary 
pressure (Smith Knowson and Bassett 1974) • 
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'Sn&otx&ishmX intaJaatlem has temm fcnmm for lor. s 
t J jmi and has firmly iStabllaM its pines to modem mneeeth* 
practice and also in resuacitu tion • apart front so many 
glittering gains# tn-t it ptwliet, «ndot xocheJL totabfttiot* 
it also associated with several major iM minor mmpl&cmt&mM 
and side affocts* 

Minor segaalae of w^tetrachsal intubation Include 
poatooe ratlv a sorethroet# is still thi protolact* 'frue etiology 
to t'ais ommott problem has so far loan eluding tha present 
anaesthetist although several factors have been M amed a® 
possible culprits* 

litiology of postoperative sereibreat is still not 
clm:r but numerous factors have born Known responsible l&M® 
in 'action# reaction to the material of tube# dry gas®©# lefts! 
anesthetics# lubricant®# pressure of tubal cuff etc# - 
contributory factor® blamed are uasierlliaed endotracheal tube# 
trauma by laryngosoope# pharyngeal airway# pharyngeal 
throat gauae paOctofl. ryU*. tuba, type oi susola *ela*ent 
U,*J tot intubation, BkUl of anaeethetlce, difficult Intubatlcu, 
wrtact of covenant of patient* baud aftar Intubation ate. 

»o the prsaaot etudy 1» oarriad out to know tha 
effect oi various type* of andotrachail tubas, affect of 
lubrication (noc«ai hUm 0.»> and affect of cuff 



(high volume low pressure) mu incidence of pastor ti w 
sorefchroat* The 160 in-patients were studied of either 
s«| and of ea«*h group reefing Iso* 5 * 7 © fear® coming for 
mxjpus routine crt? A«S»A. Grade 1 & IX only. 

Patient® were divided into two group® as mentioned 
earlier and idaton duration of aa*«»th®»i« was §0 minutes 
Xahalational agent u®ed in mch patient wma euher. **«© 
selected patient we® interrogated postoperative!^ *towt 
•orathroetfc and msm&n*& toy laryngeal mirror apt© one week 
for any evidence of laryu^otmOheiti® and graded according 
to severity of aoxethroat* 


MMsl 


Higher incidence of postoperative eoretbno&t he* 
be©*! reported In female® (weifee* 1958# Hortseil & sta^haa 
1064# Jensen et al 1582, Shah & Mapleson 1984, Sard and 
Cruick shank 1961) . Table no. 1 indicates higher incidence 
of sorethroat in female® (61%) a® compared to male® (3>.J. 
'There is no difference in age on incidence of postoperative 
eorethroat. l J ossiial« ecplanation for higher incidence 
in females la high cuff tracheal contact area end more 
tmamey of contact ulcer and granuloma mmrnUm mm to 
difference in anatomical conformity of trachea $* fe»^*.** 



technique is follow** toy eerethroet is usually crw : 
drying of mmm& nuasabiran® after vantilation with 
to th« irritant property of SnJtaletional sg«nt an 

use of imtiaial©g®gee*» 

E indlsatee that out of 160 patios* 

29 patients were given eneeethesia. htf 13 

20 patients dcrv 4 ?ps& •orethsoat giving an iincidei 
aorethroat M.S*. ms is tsks«i as control «*»•» 
fact that mask tech**!*** is «*Ue*e A hj sorethro 

aocriboi to ths drying of wwi mmtocm* of Is* 

trachea. an* irritant property of mthmr* 


infection in ths postoperative period remains a 
formidable prohlam. The altered defence tMchnln and 
impaired KMCOclliary cleerence 1* reported to be tlw- 
of frequent reepiratory tract infection after genot - **• 
topical anaeathe.1* (Cor.ec 1973). Salivary mA other 
re.jdU.tory tract secretions cont in ***t nwteere »* 
ccmtenoial bacteria, mu of tbeee are potential potto,*. 
<crui«.han*, *. i»8> MM**** of infection «»«-» 

anaeatoetlc squij*** » di.tlnct poMibUity 

IW. Rued at el 1962, J»ib 1*0). A. sucii 





*nd immst mrpimt ®* y 

«w»ctti**y Iwpo^w u * d4n9f to 11,030 

of ««®t 0feofeh K ^** 

*& mm**em tommmtommd rim omernmtic tmmtn 
*x m mm to a»ooMl ««**!<» ****** ** iwanwwl* » 
-resrauw MCMiS ©« W^tePl *«*»• ** 0t 

mkm and its «of£ ieadinf to *©*•*•*•••«* ©* *>•** 

Xir^ngotPa<^«iti» • »W , * r *• ** iett * ,lt tn tm ^ ml 
mitmst o& antiaUlogogua# CAtropina) us«d «ay ** 

, .. —M>ra i nf ttT© aorotwcoat iM 


intufemd §tmw* 



fhe effect of th* of tl» tute ® 0& 

po.to^tir. oorothroot, i. e«**o«r.lnl. «*» «* 

( 19 S4) rarortad highor lncidWC of oorrthroct *B> ««» 
M. «*» «ith F.V.C. «M *>•«>« »— “ a 

CollaagMO tl«*> >«* *»« «** *«' - 

tube# * 

»«M.« BOO. «x*5. (&-*> W-9hw lnela * n ®* 

o£ 1. ».v.c. «- *•“— * *- «-*« “* 

whito rufebor in that increasing ordar. Xn ***** ro**>* *“ 

mold— t. 41.*. 1 b «* ***“ “ i£ <C ' 4 " *7 

in JP.V.C. taboo 4#.W. ooooo of this dlftwanoo lo no 

ol^. probably It -»«»*■«“ *“«““* itt <****** 
of atonal of tubos l-ding to*l*«— *» * 

UMta* nucooa and/or inhalatlo.nl agont <-*•«> urea. 
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©f »or«t^uDoat.# 


iggj 1 





8© controversial 1® Ihi mtf&et mt lubrication 
that Mfflf iiwestlgator® hawo «®po*t*d that intuition « 
mechanically oe«i«r wbm mmm tmm ©* lubrication vac «l 
to th* tab®. 

Method of lubrication used in th® present ntuv f 
Ib 3 taril« normal saline 0.t%* incidence of sorethroat 
with lubricated group* both with plain and m££ed tuba® 
va® lower than ualutoricatod gxmp (fatal® no* 4 (6-9 / ) * 
plain lubricated group incidence of ®orothroat i» l**-’ 
as «®tpar@d to plain ualubricatod tub® in which an 
as high as 72.1* wa® hikmlm the ImMmce a 

sorethroet in cuffed lubricated group i® 29.4% as mm 
to cuffed ualubriuatad group where it i® 1U4W* 

(Table no. 4 (•*>§) ) . 

la till® study normal nUm 0»^» a® luorieant 

, K «x to M tta •*«* *•«*> *“ a«r« 9 e« «. 1-M- 

«or«tiUMt. Sh. tmaon 1<K thi» “» *• l»°tonlcity of 

.alio. «*i« 3 —*-* «* «“ " 1 

tho utuW of tub. «* awohanlcai «*““««• °* lubrt 
with normal aaliao* 


gH -cr of Ojj.gf - 

Effect of endotemohe®! cuff on ifWid®*wo of 

po.top.ntl*. .MM t- •“*** * teVt!r "- 1 WOrt “* 

tm tl» to tU» «* «»y *“*• 9i*» oontw-viralol ««lt 


t hmxrnzf 4®cr®*#®» mmmm at ®f tab® nith-in tnehM *** 
cuff can mam® mammal wmrtm #f trachea leading to 
pod't^ap®£®tiv® *©r*thr©et. Hot® *o» ®b®n oaff is* 1 flat*, 
to beyond th® Ju*t seal point it can®®* pressure 
necrosis leading to pertsporsttv® soretbroat* Kltxcu** 
osdd® ha* th® ability to Mfiumm into caff md so canting 
oyer^wpansioK of caff loading to increased pros®*-* ® 
necrosis of tracheal satcesa (Stanley «* *i 1914* t¥f5 & 
1978) • 

Caff mfr 1 contact a*®a is# an important factor 
in th® dewiopBM«*t of postoperative serethroat. Many 
author® haw studied thi* fact. High volume lew pressure 
coif caused higher incidence of pontoperattva aorothroat 
then high praMur. lorn volume ouff (Stanley et al 1*», 
howior et ai I960, Erikeneon. Jenssn at al 1982, &h»h 


and Kaplaoon 1984). Waaibla sxpianation given nr® 

( 1 ) That nwny large volume cuff vrlrik1 ®' lra ~ ;S ** of 
proper inflation and wrinkle! result in a deep mucosal 


groove*. ID Tracheal mwoaal membrane or ciliary 
toag. in direct Nation to tha cuff traehe.nl v.11 
contact, ree. <» Sulkier and larger lev pressure tube. 

, n „ a nrtnejc airway structure* on intubation 

produce# acre dam ® m t® U PP®* ai * 1 

«v 137b. Jenson i*t al xvu*.;. 

c* «dawatia» Uoeser, *oag©» «* i¥l “ # 
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Bat whan lrtra**c»£ f prosaure in lorn valuma high pctmmmuhi 
cuff tube w m high and allow*! to increase, tha advantage of 
1 W cuff tracheal contact araa disappeared 
•miaou «t al 1932). 

xyfB of cuff used in the present study «e« ! *l9 h 
volu»e,lou pressure and cuff 1= Inflated to Just seal point 

with room air* 

In this work incidence of sowttowt in plain 
lubricated tube la U.« as camper*! to 19.4-*. in cuffed 
lubricated tube (Table no. 4) shoving the effect of cuff 

on incidence of aorethroat* 

saplanation for above result »®y be that tracheal 

cuff produce more domiuje tc tracheal mucosa or cillery 
activity in direct relation to the cuff tracheal wall contact 
area leading to cilicstasis. mucociliary impedance, .taxation 
of secretions. ischaemia and pressur. nacrcsls of tracheal 

ntucosa leading to altar*! defence »eci*ni*» of ****** 

BOSOM giving good srornd for th. deval«r*»nt of ini«tion. 
thereby causing laryngotrachcitl. in postoperative r«io'--- 

ilenct in the end it con be concluded that the use *f 


^in whit, rubber tub* ftubricated with 0.9* sterii. 

Lctdl saline would provide mini™* incidence of postoperative 






aorwthreat 






Afttr t£w study on 1*0 patient* sad analysis of 
%bm data obtained# following conclusion was derived at * 


Inc Id we* of po«top«mtive sorathreat is higher 
in tmmlm than in stale* (61> in fcatalas# 3» in 
males) * 
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